The Essay section contains opinion pieces on topics of broad interest to a general medical audience.
In Europe, it is a legal requirement to conduct clinical trials in accordance with the International Conference on Harmonisation's guidelines on good clinical practice (see http://www.ich. org/). A recent editorial reported that this directive has led to a decline in the number of trials being conducted by independent academic groups [1] . One possible reason for this is that reporting and documentation requirements are now so burdensome that the process has become unnecessarily complicated [2] . This is rather ironic, given that well-designed clinical trials should be amenable to very simple data handling and analysis [3] . Indeed the flowchart established by the CONSORT (Consolidated Standards of Reporting Trials) statement [4] for carrying out a properly randomised controlled trial has just four steps, which supports the approach of keeping it simple.
Following discussions with colleagues at various institutions (including Oxford University, the London School of Hygiene and Tropical Medicine, the International Aids Vaccine Initiative, and the Medical Research Councils of Uganda, South Africa, and the United Kingdom), one major difficulty comes up time after time: these, and many other, clinical trial groups do not have the skills or resources to establish and use software systems required to manage trial data in compliance with the International Conference on Harmonisation's guidelines. This situation is further exacerbated for non-commercial research groups based in developing countries, where basic information systems infrastructure and support tends to be even more limited [5] . 
A Way Forward?
We propose a commitment by the major international donor and implementing groups to encourage efforts to develop a free and open-source datamanagement system for clinical trials that adheres to evolving standards such as those set by CDISC (the Clinical Data Interchange Standards Consortium; http://www.cdisc.org). We believe that an open-source approach has the best chance of ensuring that all kinds of groups can be involved with the development of systems that have bearing on global public health. The US National Institute of Health's National Cancer Institute has a wide-ranging, quickly evolving, and very open-source friendly [10] initiative called CaBIG (Cancer Biomedical Informatics Grid), which includes clinical trials management systems, amongst others (see [11] ). One of the many projects involved in CaBIG, OpenClinica (http://www. openclinica.org/), has used CaBIG as a springboard to launch and maintain a free and open-source clinical trials data-management system. This software is entirely built using open and free systems and programming languages. Such a system might be the basis for creating a "forked" solution (see Box 1) to fit the needs of those working on diseases of poverty in developing countries. In line with Oliveira and Salgado [12] , we believe that a webbased solution to the complexities of running trials (especially multicentre ones) and processing data is appropriate, as it reflects the information and technology expertise available globally that could be better used to support those engaged in clinical research. Other advantages of web-based systems are that they support simultaneous data entry from multiple sites and run using standard web browsers. Web-based technologies are rapidly being adopted in countries such as Kenya, where we are based. Here, as in many developing countries, there is a newly educated generation including, but not limited to, skilled computer scientists and informaticians, who will not only be passive recipients of such software but also become the future architects, developers, and maintainers of such systems. Individual researchers in any organisation should be able to more readily make use of such systems through standard information technology support provided by their employing organisation or institution.
Conclusions
Although we perceive the need for the above-advocated approach to be most profound in developing countries and for those researchers working on smallto-large multi-centre non-commercial projects, if implemented correctly, its impact surely can only be beneficial to all clinical researchers. There are many examples of how open-source approaches have been used to assist scientific and biomedical research. Indeed, one eminent proponent of the open-source approach has even gone so far as to claim that PERL (an open-source language) saved the human genome project [13] . Another example that relates to medical research is Thomson International's well-known and widely used EndNote referencing software, which now relies on a commercial licensing of the power of the open-source MySQL database system. A good mainstream example might also support our point. Most of us, each and every day, utilise Web sites driven by the open-source Apache web server, which is the most common web server and has had over 50% of market share since 1998 [14] .
Research organisations and funders should combine efforts to produce an open-source solution for trial data management. A shared platform could then be easily established, and would bring wider benefits such as electronic submission to regulators, automated sharing of data, and contribution to important public databases such as pharmacovigilance and drugmonitoring registries.
We believe that an open-source approach to a truly designed-forpurpose data-management system for clinical trials is attractive. Such a system would save money by eliminating the reliance on the use of expensive database software systems and their administrators. This would empower and enable a wider variety of people to conduct trials, as the question of capturing, cleaning, and extracting data would not be overly daunting or expensive. This point is significant, as it may encourage more investigators in resource-poor settings to take part in high-standard research that would otherwise be out of reach and beyond their capacity. Surely this would increase the scope and variety of trials that are conducted. Our hope for this article is that it will begin a debate on this topic, and lead to a concerted effort to lobby the international research and donor community to make sure this barrier to trial conduct is understood and addressed.
